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Analysis of the Parameter Designing on ultrasonic Flow Sensor

Abstract: The principle of methods using transit-time ultrasonic water meter is described in this paper, and the impact of the
parameters (mainly pipe diameter D and the angle ¢ between the direction the ultrasonic wave and the flow) of the ultrasonic flow
sensor on the measuring performance of the meter is analyzed according to the flow characteristics and the principle. And three simple,
accurate and effective design criteria on the parameters are got. It can help us to shorten the development cycle, and be the basis of
researching on ultrasonic water meter.
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Fig.1 The Schematics of Methods Using Transit-time Ultrasonic
Water Meter
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Fig.2 Velocity Distribution of Water Flow in the Pipeline
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Fig.3 Transducer in contact with the fluid (flush)
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Tab.1 Renault Number Re and Average Flow Velocity of Surface V in Different Pipelines

T D=0.1m (D=0.08m) (D=0.06m) (D=0.05m)
(m3/h) Re V (m/h) Re V (m/h) Re V (m/h) Re V (m/h)
Q:=0.2 703 25.48 878.8 39.8 1171.7 | 70.77 1406 101.9
Regp | Q27032 | 11248 | 40.76 1406 63.7 | 1874.69 | 113.2 | 22496 | 163.1
Qs=100 | 351504.3 | 12738.9 | 439380.4 | 19904.5 | 585840.5 | 35385.7 | 703008.6 | 50955.4
Q4=125 | 439380.4 | 15923.6 | 549225.5 | 24880.6 | 732300.7 | 44232.1 | 878760.8 | 63694.3
Q:=0.4 1406 50.96 | 1757.5 79.6 2343 141.54 2812 203.8
Rosg | Q7064 | 2249.6 | 8152 2812 127.4 | 37494 | 2265 4499 326.2
Qs=100 | 351504.3 | 12738.9 | 439380.4 | 19904.5 | 585840.5 | 35385.7 | 703008.6 | 50955.4
Q4=125 | 439380.4 | 15923.6 | 549225.5 | 24880.6 | 732300.7 | 44232.1 | 878760.8 | 63694.3

#7F: R=Qa/Q1, Q2/Q:1=1.6, Q4/Qs=1.25.
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